centration and diminishing inhibin levels have been found. Given the above biological observations, one
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Submitted: November 1, 1999 tion reported implantation rates that were over three Accepted: January 29, 2000 times higher in women under 40 years compared to women over 40 years (14.3 vs. 4 can question whether the purported age-related drop in implantation rates before age 37 truly exists. Thus, in this investigation, we evaluated age-specific implan-INTRODUCTION tation rates in a large series of women undergoing IVF. Success after in vitro fertilization-embryo transfer (IVF-ET) is negatively affected by advancing maternal age. Part of this decline is explained by the fact that MATERIALS AND METHODS older women undergoing controlled ovarian hyperstimulation for IVF-ET are less likely to produce as A retrospective study was performed on 1621 conmany oocytes as younger women (1-3). In addition, secutive treatment cycles resulting in an embryo transdecreased implantation rates in older women have been fer over an 18-month period dating May 1995-October demonstrated, which appear to be most profound after 1996 at The Center for Reproductive Medicine and the age of 37 years (3). A case-control study investiInfertility, The New York Hospital/Cornell Medical gating implantation after intracytoplasmic sperm injecCenter. All cycles were reviewed for the age of the patient, the primary diagnosis of infertility, the number of embryos transferred, and the number of fetal hearts or frozen embryos were not included in the analysis. and ET were performed as previously described (6). and a total of 1328 fetal hearts were detected, yielding an overall average implantation rate of 23.33%. Table I demonstrates the implantation rate by priimplantation rate of 2.77% per year (P Ͻ 0.001, mary diagnosis of infertility. Patients with immuno-R 2 ϭ 0.975). logic infertility had the highest implantation rate, As demonstrated in Table I , there is variation in the although only 26 patients were in this category. The implantation rate by primary etiology of infertility. To implantation rate in patients with male factor infertility remove the possible confounding variables that the was significantly higher than in patients with tubal, diethylstilbestrol (DES)-related, endometriosis-related, anovulatory, or idiopathic infertility (P Ͻ 0.05).
The implantation rate as a function of age is demonstrated in Fig. 1 . Analysis of the raw data revealed a nonlinear function. Implantation appears to remain constant until the age of 35, at which time a progressive decline begins. Utilizing a polynomial regression to explain implantation as a function of maternal age, a highly significant model is developed (P Ͻ 0.001).
The decline in the implantation rate in women over 35 years old was linear. A simple regression analysis of the implantation in women 35 years and older demonstrates a significant model with a decline in the etiology of infertility may have on implantation rate when evaluating its relationship with maternal age, we analyzed the 745 patients with primary male factor infertility in a separate fashion. Once again, a polynomial regression demonstrated a highly significant model to explain the variation of implantation rate as a function of age (P Ͻ 0.01) as demonstrated in Fig. 2 . Finally, an equation was developed to determine the prospective implantation rate based on maternal age: implantation rate ϭ Ϫ119.352 ϩ (9.985 ϫ Age Ϫ (0.164 ϫ Age 2 )). Figure 3 demonstrates the actual and the calculated implantation rates based on this mathematical model.
DISCUSSION
We have demonstrated the significant effect that maternal age has on implantation rates. We found that after the age of 35 years, the implantation rate declines by 2.77% per year. These findings in women older a function of a woman's age did not markedly decrease until 35 years of age (7). Thus, from our study and the available evidence from the literature, it appears that after the age of 35 years a decrease in implantation rate begins.
However, in women younger than 35 years of age, controversy exists as to the effect of age on the implantation rate. In contrast to what was reported by van Kooij et al. (3), we did not find variation in the implantation rate in women younger than 35 years old. We found that the implantation rate in women under 35 years appears to remain constant. In an effort to remove the effect that female infertility may have on implantation, we evaluated the women with male factor infertility as the primary diagnosis and found that there also was a constant implantation rate until the age of 36 years. These findings are consistent with the work with Hutterites described by Tietze (4) and Faddy et al. (5) . The Hutterites did not have a significant decrease in fertility until after the age of 35 years. Furthermore, it is not until the age of 37 that an increase in day 3 FSH and a decrease in inhibin is noted. These natural 
